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病 (Alzheimer’s disease, AD) 的潜在药物。 
本文利用实验室已有的方法，从焦谷酰胺基环缩二氨酸出发，三乙胺作碱，

































Previous research have shown that some d4T-5’-hydrogen phosphonate derivatives 
such as O-iso-propyl-5’-H-phosphonate of d4T are promising drugs for curing AIDS 
because of their much higher anti-HIV activity and lower cytotoxicity. Thus, it is of 
great importance to develop a new effective approach to synthesize this species of 
compounds. 
2-Chloro-1, 3-dimethylimidazolinium chloride (DMC) has been used in organic 
synthesis as an efficient condensing reagent in the formation of esters, amides and 
acid anhydrides. Although not as much attention has been paid to to this reagent, its 
potential ability to act as dehydrating agent can not be ignored, because of its low cost, 
expected nontoxicity, high reactivity and the easy removal of regenerated 1, 
3-dimethyl-2-imidazolidinone (DMI) after the condensation reaction. DMC can also 
be used in the preparation of d4T-5’-hydrogen phosphonate derivatives. An one-pot 
approach was carried out for the synthesis of O-alkyl-5’-H-phosphonates of d4T using 
phosphite as the starting material. Phosphite underwent two steps conversions to the 
final products by reacting with d4T and corresponding alcohol in dry pyridine at room 
temperature. 
The condensation reactions were traced by 31P NMR spectroscopy to monitor the 
processes of reactions and to get informations about the intermediates. The 
mechanism of the reactions were proposed in this dissertation. According to the 
proposed mechanism, we optimized the reaction condition and product separation. 
The yeilds of the reactions were enhanced dramatically. The reactions can be well 
controlled when subjected to enlarged scale preparation in the laboratory. Meanwhile, 
the regenerated DMI was recycled efficiently, and purified DMI can converse again to 
DMC by chlorination with triphosgene. DMC can also be used in the preparation of 














Thyroliberin (thyrotropin-releasing hormone, TRH), L-pGlu-L-His-L-Pro-NH2, 
produced in the paraventricular nucleus of the hypothalamus, stimulates biosynthesis 
and secretion of thyrotroin (TSH) from the antertior pituitary. It is central in 
regulating the hypothalamic-pituitary-thyroid (HPT) axis. Furthermore, TRH 
influences the releasing of other hormones, e.g. prolactin, growth hormone, 
vasopressin, insulin, and also the classic neurotransmitters norepinephrine 
(noradrenaline) and epinephrine (adrenaline). Therefore, this peptide has been 
implicated as a promising lead compound for treating motor neuron diseases, spinal 
cord trauma, and Alzheimer’s disease. 
We chose to employ an new methold to prepare TRH, which is originated from our 
lab. The synthetic route starts with pyroglutamic diketopiperazine, followed by 
transamidation of histidine to the trifluorethyl ester in the presence of triethylamine to 
produce pyroglutamylhistidine. Then this dipeptide can react with L-prolinamide 
using dicyclohexylcarbodiimide (DCC) as the condensing reagent to yield TRH. The 
resulting compound will be used as a probe to help decipherring the weak interaction 
between small molecules and proteins. 















符号 英文含义 中文含义 
AIDS Acquired Immuno Deficiency Syndrome 获得性免疫缺陷综合症 
AZT 3’-Azido-2’, 3’-dideoxythymidine 3’-叠氮-2’,3’-双脱氧胸苷 
BFA (+)-Brefeldin A 布雷菲德菌素 A 
d4T 2’, 3’-Didehydro-2’, 3’-dideoxythymidine 2’,3’-双脱氢-2’,3’-双脱氢胸苷
DCC Dicyclohexylcarbodiimide 二环己基碳二亚胺 
DCU 1, 3-Dicyclohexylurea 二环己基脲 
DKP Diketopiperazine 环缩二氨酸 
DMC 2-Chloro-1, 3-dimethylimidazolinium Chloride 2-氯-1,3-二甲基氯化咪唑嗡 
DMF N, N-Dimethylformamide N, N-二甲基甲酰胺 
DMI 1, 3-Dimethyl-2-imidazolidinone 1,3-二甲基-2-咪唑啉酮 
DMSO Dimethylsulfoxide 二甲亚砜 
eq. Equivalent 当量 
ESI-MS Electrospray Ionization Mass Spectrometry 电喷雾电离质谱 
Et3N Triethylamine 三乙胺 
h Hour 小时 
HIV Human Immunodeficiency Virus 艾滋病病毒 
NMR Nuclear Magnetic Resonance 核磁共振 
HOSu N-Hydroxysuccinimide N-羟基琥珀酰亚胺 
HPLC High Performance Liquid Chromatography 高效液相色谱 
min Minute 分钟 
pGlu Pyroglutamic Acid / Pyroglutamyl 焦谷氨酸 / 焦谷酰胺基 
PV-Cl Trimethylacetyl Chloride 特戊酰氯 
Py Pyridine 吡啶 
r.t. Room Temperature 室温 
TFE 2, 2, 2-Trifluoroethanol 2,2,2-三氟乙醇 
TLC Thin Layer Chromatography 薄层色谱 
TMS Trimethylsilyl 三甲基硅基 
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